Vascular endothelial growth factor A contributes to glioma-induced migration of human marrow stromal cells (hMSC).
It has been demonstrated that murine neural stem cells (mNSCs) and human mesenchymal stroma cells migrate toward experimental gliomas, making stem cells a candidate for cellular carrier systems of anti-glioma therapy. However, few data are available on the factors involved in regulating stem cell migration. The aim of our study was to characterize the migratory and invasive behavior of adult human marrow stromal cells (hMSC) that interact with glioma cells, especially focusing on vascular endothelial growth factor A (VEGF-A)-mediated effects. Human MSC were isolated from bone marrow biopsies carried out for hematological indications. The chemokinetic activity of hMSC in response to glioma-conditioned medium as well as VEGF-A was analyzed using a modified Boyden chamber assay. Invasion of hMSC and glioma spheroids was investigated using confrontational cultures. To provide analogous data from a well-described system, invasion of murine C17.2 neural stem cells was assessed. VEGF-A secretion by gliomas and the expression of VEGF-receptor 2 in hMSC were evaluated. Human MSC showed an extensive invasion into glioma spheroids. Glioma-conditioned medium significantly increased hMSC migration and also invasion, driven by chemotaxis. VEGF-A also showed significant pro-migratory and pro-invasive effects on hMSC, but in a reduced fashion compared to glioma-conditioned medium. Human MSC show intensive migratory and invasive behavior in the presence of glioma cells and glioma-conditioned medium. Among others, VEGF-A seems to be one important factor in enhancing and directing stem cell motility.